
transmits his infection to some one else. Herein lies the
manifest and prime duty of every physician to his pa-
tient and to society. You have heard in previous papers
the practical facts and how these venereal patients
should be talked to. Do this, and do it earnestly.
Whether your personal creed is for or against general
sexual education, for or against réglementation, for or

against personal prophylaxis, on this at least we can all
agree: that no venereal patient shall pass out of our
doors without a full knowledge of the infectiousness of
his disease. If you will talk to the men, as well as to the
women, on a high moral plane and bid them aspire to a

possible, though difficult, continence, so much the bet-
ter. If you will join in the organized crusade against
vice and venereal disease, better still. If you will in-
struct your patients and their families in their duties as
parents and as citizens, best of all. But these things can
be asked of you only as a contribution to a noble cause,
while a full warning to your venereal patients is de-
manded of you by your conscience and by your profes-
sion. Indeed, so simple and fundamental is this propo-
sition that I fear you will regard it as an anti-climax
to what has gone before. Yet, were every medical prac-
titioner to issue only this warning, more would thereby
be accomplished toward protecting the innocent than by
any other single effort. And this is a call, not of phil-
anthrophy, but of stern professional duty.

The Discussion on the Symposium on the Duty op the
Profession to Womankind Commences on page 1947.

MALARIAL HEMOGLOBINURIA.
WALTER V. BREM, M.D.
Physician at Ancon Hospital.

ANCON, CANAL ZONE.

INTRODUCTION.

The fourteen cases of hemoglobinuria here reported
occurred in the "white fever wards" of Ancon Hospital
between the dates of Nov. 10, 1905, and May 10, 1906.
During this time 1,107 cases of malarial fever were
treated.

Blood examinations for malarial plasmodia were made
with dried smears stained by Hasting's modification of
the Nocht-Romanowsky stain, except the examination in
Casel, when the fresh preparation was used. Sahli's
hemometer was the instrument used for hemoglobin
estimations, except in Case 7, where Dare's hemoglobi-
nometer was substituted. Tests for hemoglobin in the
urine were made by the sodium chlorid and glacial acetic
acid method. The quantity of albumin in the urine was
estimated by bulk, i. e., the coagulum in boiled and acid-
ified urine was allowed to settle for 24 hours in a test
tube, the bulk of albumin and the bulk of urine were
measured by rule, and the percentage of albumin was
estimated. The term, blackwater, is used to describe
urine when no test for hemoglobin was made; the term,
hemoglobinuria, is used when the test was made.

The main points brought out by a study of the cases
are: (1) The only etiologic factor discoverable was a
febrile affection resembling the estivo-autumnal type of
malarial fever; previous attacks of malarial fever ap-
peared to furnish a good, but not essential ground, for
the development of hemoglobinuria; previous adminis-

Read before the first meeting of the Medical Society of the
Isthmian Canal Zone, May 5, 1906.

tration of quinin did not appear to be an etiologic factor,either predisposing or exciting. (2) In every case hemo-
globinuria disappeared more or less promptly following
the administration of quinin by intramuscular injec-tion, but quinin did not influence the excretion of hemo-
globin after the production of hemoglobinemia during a

paroxysm. (3) The sequence of events seems to be cor-

puscular destruction, hemoglobinemia, hemoglobinuria.
(4) Anemia was usually exceedingly rapid in progressand recovery was very rapid; the symptoms and signs
of the disease may be very mild; a peculiar febrile dis-
turbance sometimes followed hemoglobinuria and was
uninfluenced by quinin. (5) Albuminuria, sometimes of
an extraordinary degree, was a constant accompaniment
of hemoglobinuria and ran a course more or less parallel
with it. (6) Certain criteria are advanced for the prob-
able diagnosis of hemoglobinuria when the positive diag-
nosis, by the test for hemoglobin, is not made. (7) The
relative value for intramuscular injection of quininbimuriate with urea and quinin bihydrochlorid is
discussed and also the size and frequency of the
dose.

Case 1.—Nov. 10, 1905, No. 6970, Spaniard, aged 23, resi-
dence Panama; on the Isthmus of Panama 15 months. Ad-
mitted 4 p. m.

Past History.—One previous attack of malarial fever.
Present Illness.—Onset, evening of November 9, chill, fever,

headache, vomiting.
Physical Examination.—Scieras slightly jaundiced. Edge of

spleen palpable at castal margin.
Course of Illness.—The patient had a chill shortly after ad-

mission. He was given 20 grains of quinin sulphate by mouth,
during the afternoon. The following morning, November 11,
the blood examination was negative for malarial plasmodia.
The urine had the appearance of blackwater and albumin was
20 per cent. The patient was given 30 grains of quinin sul-
phate, by mouth, during the morning, and at 4 p. m. quinin
bimuriate with urea was ordered to be given by intra-
muscular injection, 15 grains every 4 hours, for 6 doses. The
third day, November 12, 15 grains every 6 hours were injected,
until 3 additional doses were given, making in all 135 grains
within 40 hours. Quinin sulphate, by mouth, 5 grains every 4
hours, was then ordered. Blackwater persisted until the
afternoon of November 13. Vomiting was frequent. The
sciera? became more jaundiced, but the skin of the trunk was

only slightly icteroid; the jaundice cleared promptly. The
temperature was recorded only twice daily—6 a. m. and 4 p.
m.—and the curve has no character. The highest temperature
noted was 101.5. There were slight rises of temperature on
November 15, 17 and 19. The patient at no time appeared
very ill and his recovery was good. There was considerable
irritation from the intramuscular injections of quinin, and the
thighs became swollen, red, hot, painful and very tender. The
inflammation subsided, however, without serious result. Re-
covery was good.

Case 2.—Nov. 18, 1905, No. 7110, American, aged 36, resi-
dence Savannas; on the Isthmus of Panama 4 years. Admitted
5:30 p. m.

Past History.—Malarial fever three or four times; last at-
tack 5 months ago, ill 15 days. No blackwater previously.
Alcoholic history, intoxicated often.

Present Illness.—Onset, November 16, fever, vomiting, loss
of appetite, constipation, no chills, sweats, headache or back-
ache. Urination free, but patient has noticed that his urine has
been black.

Physical Examination.—Large, well-nourished man, does not
look ill. Respiration quiet. Sclerœ slightly jaundiced; mu-
cous membranes of good color; pulse 92, regular in force and
rhythm, medium size, tension good. Edge of spleen palpable
below costal margin.

Blood: Stained smears show a moderate infection with es-

tivo-autumnal plasmodia; the larger-sized rings are present;
no small rings, no sexual forms.
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Course of Illness.—The patient felt quite well until the day
after admission, when his temperature began to rise at 12
noon. The ascent was slow and the fastigium was reached
after 20 hours; the descent required an equal time. The
patient vomited several times and suffered from mild headache
and a feeling of feverishness. He did not appear very ill and
there was no further fever. He became somewhat anemic.
Recovery was good.

..AdmiUed.....ftc.<i. if , mor.
...
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Chart 1.—Showing conditions in Case 2.

Urine: On the morning after admission, No-
vember 19, blackwater was discovered and was

present for four days, hemoglobin being excreted
for two days after the paroxysm ended. Albumin
remained constantly about 20 per cent.

Quinin.—On admission 5 grains of sulphate
were ordered by mouth every 4 hours. At 4
p. m., November 19, the bimuriate with urea was
ordered intramuscularly, 10 grains every 4 hours,
for 4 doses. At 10 a. m., November 20, 15 grains
were ordered intramuscularly every 6 hours, for
4 doses. In all, 100 grains were injected intra-
muscularly within 36 hours. At the sites of sev-
eral injections, small superficial areas of necrosis
appeared. These were greenish in color and pain-
less. There was no suppuration.

Case 3.—Dec. 18, 1905, No. 8408, American,
aged 28, residence Corozal; on Isthmus of Panama
7y2 months. Admitted 5:30 p. m.

Past History.—Malarial fever three times previ-
ously; last attack 6 weeks before admission; ill
5 days. Alcoholic history unimportant.

Present Illness.—Onset December 16, chill about
2 p. m., followed by fever, which has been con-
tinuous since. Another chill December 17, 4 p. m.
There has been headache, vomiting, constipation
and abdominal pain. Patient took 30 or 40 grains
of quinin during the 2 days preceding admission
to the hospital.

Physical Examination.—Slight man, fairly well
nourished. He appears to have a mild attack of malarial
fever.

Blood : Stained smear negative for malarial plasmodia.
Course of Illness.—The patient's temperature reached normal

on the morning after admission and remained so until the fol-
lowing morning, December 20. His temperature then rose to
101; at 11 p. m. he had a severe chill. On the morning of
December 21, he had become intensely jaundiced, was vomiting
frequently, the vomitus being dark green, almost black, and
his urine was Burgundy red in color and yielded numerous
hemin crystals by the glacial acetic acid and sodium chlorid
test for hemoglobin. There was a heavy brown sediment, which,

microscopically, showed a brown amorphous detri-
tus, numerous brown granular casts, no red blood
corpuscles. Albumin was 40 per cent. On exam-

ination, respiration was difficult, the patient had a

sense of suffocation; the conjunctiva? were in-
jected, the sclerotics lemon yellow; tongue was

coated, mucous membranes were pale; the lungs
were clear on percussion and auscultation; the
pulse was slow, regular, large, tension good; heart
was not enlarged; there was a systolic bruit at
apex, heard over the body of the heart, but not
transmitted to axilla; spleen was palpable below
costal margin. The blood examination was nega-
tive again for plasmodia. Another chill occurred
during the morning of December 21. Blackwater
had disappeared by the afternoon of the next day,
December 22, and albumin was only 10 per cent.
Respiration, however, was more difficult. The
pulse was rapid and small, there was another par-
oxysm of fever, and vomiting continued to be fre-
quent. The condition continued until December
24, when the patient died, apparently of respira-
tory failure. There had been no recurrence of
blackwater and jaundice had almost disappeared;
involuntary defecation occurred before death. The
fever reached its highest point, 103.4, shortly
before death; it was estivo-autumnal irregularly
remittent and intermittent in character. No
necropsy was permitted, but a rib was exposed
postmortem and smears were made from the bone

Chart 2.—Showing conditions in Case 3.

marrow. Examination of these was negative for malarial
plasmodia and pigment.

Quinin.—On admission, 5 grains of quinin sulphate were or-
dered every 4 hours. These doses were continued through
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December 19 and 20, two additional doses of 5 grains each be-
ing given each day, that is, 40 grains daily, for 2 days, at least,
were received before the onset of hemoglobinuria. At 8 a. m.,
December 21, 15 grains of quinin bihydrochlorid were ordered
to be given intramuscularly every 4 hours. Blackwater dis-
appeared promptly during the administration of these doses
and did not recur. However, the posthemoglobinuric fever
persisted and was uninfluenced by the large quantities of

Chart 3.—Showing conditions in Case 4.

quinin. The large doses were continued until the
morning of December 24, when 5 grains, intramus-
cularly, were ordered every 4 hours. I desire to
call attention especially to this posthemoglobuin-
uric fever, which, as will be shown, occurred also
in other cases. It was not understood at this
time, and the quinin was pushed to an unwonted
extent in an effort to prevent further paroxysms
which, it was feared, might prove fatal. It is
possible that the quinin itself hastened or caused
the fatal termination. There were two small su-

perficial areas of necrosis at the sites of two injec-
tions of quinin; no signs of suppuration were
present.

Case 4.—Dec. 30, 1905, No. 8823, American,
aged 40, residence Pedro Miguel; on Isthmus of
Panama 2 months. Admitted 5:30 p. m.

Past History.—No previous attack of malarial
fever. Alcoholic history negative.

Present Illness.—Onset December 27. The pa-
tient received a wetting and then worked in the
sun. He thinks that he was overcome by the
heat. He became very weak, had severe head-
ache, and pain all over the body. Fever daily
since onset, loss of appetite, some abdominal pain.
Bowels open. He has had frequent desire to urin-
ate, but has voided only small quantities. His
urine has been getting darker. No chills or vom-
iting, no special sweating. Quinin has been taken
daily since onset, but quantity is not known.

Physical Examination.—Very large, robust man, does not
look ill; skin suffused, sciera? slightly jaundiced, tongue coated,
mucous membranes good color; pulse, 92, regular, large, ten-
sion good. Spleen not palpable.

Blood: Stained smear negative for malarial plasmodia.
Course of Illness.—The patient did not feel ill at any time

while in the hospital, excepting some pain and tenderness
over the hypogastric region on the morning after admission.
He had had retention of urine since admission, the hypogastric
region was full and dulness reached half way to the umbilicus ;
tympany was present in the iliac fossa?. Urination was induced
by a hot enema, and about 1,000 c.c. of greenish-red urine was

voided, the foam was tinged with yellow, and
there was a heavy sediment. Hemin crystals were
obtained, Gmelin's test for bile was positive, albu-
min 30 per cent., and microscopically there was a
brown amorphous granular detritus, hyaline and
granular casts and casts covered with the brown
granular material; no red-blood corpuscles were

present. The blood examination was negative
again for malarial plasmodia. Blackwater dis-
appeared on the following day and did not recur,
albuminuria persisted mildly for three days, jaun-
dice cleared promptly; after the fifth day the tem-
perature remained normal, and the patient made
an excellent recovery with the loss of but little
blood. The quotidian temperature was estivo-
autumnal irregularly intermittent. Recovery was
good.

Quinin.-—On admission, 5 grains of quinin sul-
phate were ordered to be given by mouth every 4
hours; 30 grains were received before hemoglob-
inuria was discovered. At 2 p. m., December 31,
10 grains of quinin bihydrochlorid were ordered
intramuscularly every 4 fours for six doses; 60
grains were received within 20 hours. Black-
water promptly disappeared, and quinin sulphate,
5 grains, every 4 hours by mouth, was resumed
The patient was seen again on Feb. 26, 1906, and
it was found that necrosis, infection and suppura-
tion had occurred at the site of one injection of
quinin. The suppurating area had been incised

Chart 4.—Showing conditions In Case 5.
and about 300 c.c. of pus evacuated. The cavity was clean and
healing was progressing well. The patient stated that when
the sixth injection was given, a lump appeared at the site, and
it required some time to subside. It is probable that the injec-
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tion was given subcutaneously, instead of intramuscularly,
and necrosis followed1.

Case 5.—Jan. 5, 1906, No. 9004, Spaniard, aged 29, resi-
dence Ancon; on Isthmus of Panama 16 months. Admitted
3:30 p. m.

Past History:—Three or four mild attacks of malarial fever
during the past two years, none severe enough to confine patient
to bed, and none accompanied by blackwater. Quinin was
taken during these attacks. Alcoholic history negative.

Present Illness.—Onset 6 days before admission, but patient
did not stop work until January 4, the day before admission.
On that date he had a chill about 8 p. m., fever, profuse sweat-
ing, vomiting, great weakness, some abdominal pain. Very
little pain in head, back and limbs. Bowels regular. Bloody
urine was noticed on the night of January 4. No quinin had
been taken for some time previous to onset, but 27 grains daily
had been taken for past 6 days.

Physical Examination.—Sparely nourished man, looks very
ill. Tongue coated, mucous membrane very pale, sciera? ex-
tremely jaundiced. Respiration quiet. Pulse, 100 to the min-
ute. Heart not enlarged, sounds clear. Lungs clear on per-
cussion and auscultation. Abdomen very tender on palpation.
Spleen enlarged and tender, reaches to umbilicus and to the
crest of the ilium.

Blood: Stained smear negative for malarial plasmodia.
Urine : Hemoglobinuria ; color, dark red ; heavy sediment ;

albumin, 90 per cent.; hemin crystals readily obtained.
Course of Illness.—Blackwater continued through January

6 and 7, the maximum albumin being 95 per cent. Mild al-
buminuria persisted after the disappearance of blackwater.
For three days the patient was critically ill. He was restless,
irrational, vomiting almost incessantly, and had involuntary
passage of feces and urine. Jaundice of sciera? and skin was
intense, and anemia was marked. The hemoglobin had fallen
to 24 per cent, on January 15, but rose rapidly afterward to
55 per cent, on January 26. The hemoglobinuric fever was
relatively low and was estivo-autumnal irregularly remittent
and intermittent in character. The maximum was 101.5. The
post-hemoglobinuric fever rose to a higher degree and was ir-
regularly remittent; it persisted 10 days and was unaffected
by quinin. Eecovery was good.

Quinin.—The patient received 10 grains of quinin bihydro-
chlorid intramuscularly every 3 hours for 6 doses, then every
4 hours for 5 doses, in all 110 grains within 36 hours. He
then received 5 grains intramuscularly every 4 hours for 4
days, two injections of 15 grains being substituted on January
10. On January 11, 30 grains of quinin sulphate by mouth
were ordered to be given daily, in broken doses, before 12 noon.
There resulted from the injections great pain, tenderness and
swelling of the thighs, which later became necrotic and sup-
purated. The patient was seen on February 20. The skin over
a wide area of the right thigh and over a smaller area of the
left was freely movable, being separated from the deep tissues.
Former incisions were connected and the necrotic tissue, includ-
ing portions of the fascia lata, was excised. On February 25,
patient's condition was much improved and the wound was
clean and healing well. It was thought that skin grafting
would be necessary later. The solution that caused the trouble
was the same as that which produced necrosis in the preceding
«ase.

Case 6.—Jan. 18, 1906. No. 9372. American, aged 31; resi-
dence Empire; on Isthmus of Panama 13 months. Admitted
11:40 a. m.

Past History.—One previous attack of malarial fever. Alco-
holic history negative.

Present Illness.—Malaise for about one week. On January
17 the patient had fever, followed by sweating; vomiting was
frequent; there was severe headache, backache and extreme
weakness. No chills. Bowels loose. Urine dark red in color
«ince noon of January 17. Quinin about 20 grains daily duringpast 2 days.

1. The injections of quinin were given in all cases with ordinaryhypodermic syringes. Owing to the short needles, the injectionscould not be made deep into the muscles, and the solution often
escaped into the subcutaneous tissue, where it usually caused
trouble. This special solution proved defective for other reasons,
and will be discussed later.

Physical Examination.—Slight man, blond, fairly well-
nourished, appears to be very ill. Sciera? and skin of body
jaundiced; mucous membranes very pale, tongue coated. Res-
piration quiet, 16 to the minute. Pulse 92, regular, tension
good. Heart not enlarged, sounds clear. Edge of spleen pal-
pable below costal margin.

Blood: Stained smear negative for plasmodia, no pigment in
leucocytes; examination by Ross's method negative for plas-
modia and pigment.

Course of Illness.—Though no urine was voided on day of
admission, hemoglobinuria was suspected and treatment insti-
tuted. Vomiting was frequent and jaundice became more in-
tense by the following day. Urine was voided during the night
and examination showed hemoglobinuria, albumin 90 per cent.,
test for hemoglobin positive. Microscopically there were scat-
tered leucocytes and epithelial cells, a brown amorphous gran-
ular detritus, and many casts covered with the brown material,
but no red blood corpuscles. The afternoon urine showed 60 per
cent, albumin. The urine was clear on the morning of January
20, with only a trace of albumin, which persisted for two days.
The patient's condition grew better rapidly after the disappear-
ance of blackwater, though the posthemoglobinuric fever per-
sisted for 14 days. Temperature was observed only twice daily.
The maximum temperature recorded during hemoglobinuria
was 100.2, the maximum posthemoglobinuria record was
101.5. Fever appeared to be remittent. The hemoglobin esti-
mation on January 29 was 55 per cent. Recovery good.

Quinin.—Quinin bimuriate with urea, 10 grains intramus-
cularly at 4 and 8 p. m., was ordered on the day of admission;
10 grains intramuscularly at 8 and 10 a. m. were given daily
for 4 days afterward, and then quinin sulphate, 30 grains by
mouth, was ordered to be given daily in 10-grain doses at 6, 8
and 10 a. m. No untoward result followed the injections.

Case 7.—Feb. 3, 1906, No. 9925, Italian, aged 47, residence
Empire; on Isthmus of Panama 22 years. Admitted 4:30 p. m.

Past History.—Malarial fever many times.
Present Illness.—During two weeks, patient has had pain over

splenic area and under sternum. On February 1, 2 days before
admission, fever began and has been continuous since. No chill
or vomiting and but little sweating. Bowels constipated.
Patient states that he has taken no medicine.

Physical Examination.—Thin, sallow man, poorly nourished;
conjunctiva? pale, tongue clean. Heart and lungs negative.
Liver is palpable at costal margin. Spleen reaches to mid line
and to the crest of ilium.

Blood: Stained smear negative for plasmodia.
Course of Illness.—Until the fourth day in hospital, patient

appeared to have an ordinary attack of estivo-autumnal ma-
larial fever. His urine was clear and free from albumin on
the second day. On the fourth day fever rose to 103 and was
accompanied by vomiting and headache. Urine voided before
the paroxysm had the appearance of blackwater; albumin 15
per cent. On the morning of the fifth day the temperature
had fallen to 100.4, vomiting continued, and the sciera? and
skin of body were jaundiced. The urine contained about 12 per
cent, of albumin, was dark-red with a small sediment; micro-
scopically there were present granular casts, an amorphous
detritus, no red-blood corpuscles. Hemin crystals were ob-
tained. The urine was clear and albumin negative on the sev-
enth day, February 9, and there was no further blackwater,
but albuminuria reappeared on February 10, and ranged be-
tween a trace and 4 per cent, until February 23, when it dis-
appeared permanently. The fever persisted intermittently for
15 days; there was a chill on February 18 and the temperature
rose to 104. This fever did not appear to be the type of fever
that I have called posthemoglobinuric, illustrated by cases 3,
5, 6 and 11. It was due probably to the persistence of malarial
parasites in the blood. The temperature was observed only
twice daily. The patient became much emaciated, and hemo-
globin fell to 30 per cent. (Dare's hemoglobinometer) on Feb-
ruary 17. Recovery.

Quinin.—Quinin sulphate, 15 grains, by mouth, was given on
February 3, the afternoon of admission; 30 grains by mouth,
before 12, noon, on February 4, 5 and 6. Blackwater appeared
during the afternoon of February 6, and 10 grains of quinin
bimuriate with urea were given intramusculary at 8 p. m. On
February 7 and 8 at 8 and 10 a. m., intramuscular injections of
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quinin bimuriate and urea and quinin bihydrochlorid were given
alternately, each dose 10 grains. Quinin sulphate, 30 grains by
mouth, was ordered on February 9, and was continued daily un-
til February 15. On February 15, 10 grains of quinin bi-
muriate with urea, and 10 grains of quinin bihydrochlorid were

given by intramuscular injection, one injection at 8 a. m. and
one at 10 a. m. The orders were the same for seven days, when
quinin sulphate, 20 grains daily by mouth was ordered, and
continued until patient was discharged. There was slight irri-
tation from the injections of quinin bimuriate with urea; prac-tically none from quinin bihydrochlorid.

Case 8.2—Feb. 12, 1906, No. 10,163, Greek, aged 42, residence
La Boca; on Isthmus of Panama 3 years. Admitted 2:30 p. m.

Past History.—Malarial fever many times.
Present Illness.—Onset February 8, with chill, fever, sweat,

headache, vomiting, pains in legs. Similar paroxysms have
recurred daily. Bowels constipated. Patient has taken small
doses of quinin.

Physical Examination.—Heart and lungs negative, liver en-
larged and tender, spleen very large and tender.

Blood: Stained smears, made at 2:30 p. m. and 4 p. m. were
negative for plasmodia.

Chart 5.—Showing conditions in Case 10 ; + Hbu. = hemoglobinuria. ; — Hbu.
= no hemoglobinuria. April 16, hemoglobin (Sahli's) 48 per cent.

Urine: Catheterized specimen, blackwater, albumin 55 percent.
Course of Illness.—The patient had a chill on admission;

temperature 104.2. After admission, vomiting was frequent;
jaundice was intense. The temperature gradually fell and
reached normal on the fourth day. It ranged between normal
and 96 F. for the four days following, death occurring on the
morning of February 19. Temperature observations were made
only twice daily. Catheterization was necessary during the
first three days. The minimum output of urine for 24 hours
was 30 c.c, the maximum 450 c.c. Blackwater disappeared
on February 15 and albumin decreased to 2 per cent, and
ranged between 2 and 10 per cent, until death.

Quinin.—Quinin bimuriate and urea, 10 grains at 8 and 10
a. m., was given daily by intramuscular injection.

Necropsy.—The anatomic diagnosis was ( 1 ) edema of lungs
and brain; (2) dilatation of right and left heart; (3) brown
atrophy of heart ; (4) acute gastritis ; (5) acute splenic hyper-

2. Cases 8 and 9 were not seen by me.

plasia; (6) chronic parenchymatous nephritis with acute ex-
acerbation. Cause of death, nephritis. No malarial plasmodia
or pigment was found in the viscera. (Darling.)

Case 9.—Feb. 21, 1906, No. 10,474, American, aged 38, resi-
dence Empire; on Isthmus of Panama 7 weeks, in Cuba 7 years.
Admitted 11:45 a. m.

Past History.—Malarial fever once on Isthmus, many times
in Cuba.

PresenAllness.—Onset February 19, with fever. Chill, fever,
sweat, headache, backache, nausea, on February 20 and 21.
Bowels open. The patient has been in the habit of taking 9
grains of quinin every 7 days; he has taken 10 grains daily for
past 2 days.

Physical Examination.—Conjunctiva? pale, sciera? jaundiced,
spleen about 8 cm. below costal margin in mammillary line.

Blood: Stained smear negative for plasmodia.
Course of Illness.—Temperature on day of admission was

104.8. On the morning after admission it was 100.6, but fol-
lowing a chill it rose to 102.5. The maximum daily temper-
ature decreased gradually and reached normal on the ninth day,
March 1. The character of the fever was not that of the "post-
hemoglobinuric" fever. Temperature observations were made

twice daily. Blackwater was discovered on the
morning after admission, and persisted two days.
Albumin was 20 per cent, on the morning after
admission, February 22; 30 per cent., February
23; 3 per cent., February 24; negative afterward.
The quantity of urine voided was 1,500 c.c. during
the first 24 hours, and afterward ranged between
1,200 c.c. and 2,820 c.c. Vomiting and jaundice
were marked during the period of blackwater.
Anemia was rapid—hemoglobin 40 per cent, four
days after temperature became normal. Recov-
ery good.

Quinin.—The sulphate, 15 grains by mouth, was
given on day of admission. Quinin bimuriate with
urea, 10 grains intramuscularly, at 8 and 10 a. m.
was administered for 4 days following. Quinin
sulphate, 30 grains daily by mouth, was given
afterward. No untoward results followed the in-
tramuscular injections.

Case 10.—March 29, 1906, No. 11,627, Spanish-
American, aged 36, residence Las Cascadas; on
Isthmus of Panama 2 years. Admitted 12 noon.

Past History.—He has lived all his life, except 4
years, in the tropics. Malarial fever four times
during the past 7 years; last attack in January,
1906. He has never had blackwater before. Alco-
holic history negative.

Present Illness.—Onset the night of March 27,
with fever and vomiting. Fever was high on
March 28, and vomiting excessive. No chills,
headache or backache. Bowels open. Black urine
was noticed on March 28; urine cleared on the
morning of March 29, but became black that

evening. The patient has taken from 4 to 8 grains of quinin
daily, prophylactically, since March 1. The dose was not in-
creased before he entered the hospital.

Physical Examination.—Patient is a spare man, looks ill,
conjunctiva? not injected, sciera? somewhat jaundiced and skin
of body slightly icteroid. Tongue thickly coated, mucous
membranes pale. Lungs clear on percussion and auscultation.
Pulse slow, regular in force and rhythm, tension good. Heart
not enlarged, sounds clear. Spleen reaches 10 cm. below costal
margin in mammillary line.

Blood: Stained smear showed young plasmodia, thought to
be tertian.

Course of Illness.—There was a chill at 4 p. m. on day of ad-
mission, temperature rose to 104.5 at 6:30 p. m. Vomiting was

frequent, and jaundice increased. There were no further chills,
but the temperature curve was of double tertian intermittent
type for four days. On April 2, the mild paroxysm resembled'
more closely the estivo-autumnal character, and on April 3 a
rise of temperature occurred which continued 34 hours. During
the paroxysm of March 30, vomiting was frequent again, and'
the patient seemed very ill. On March 31 he had some dyspnea,
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and mild hiccough. Otherwise,
he remained in good condition
throughout the remainder of
his illness. Jaundice had
cleared practically by April 4.
Mild afternoon fever occurred
on April 8 and 9. Tempera-
ture otherwise normal after
April 4. The blood examina-
tion on March 30 was nega-
tive for plasmodia, no pig-
ment in leucocytes. Recovery
good.

Hemoglobin: March 30, 51
per cent.; April 1, 33 per
cent.; April 4, 31 per cent.;
April 16, 41 per cent.; April
22. 48 per cent.

Urine : Hemoglobinuria was
discovered on the morning
after admission, and persisted
mildly through the next day.
It was then intermittent for
3 days more, recurring with
the mild elevations of tem-
perature. Each specimen of
urine was examined sepa-
rately and tests made for
hemoglobin in the supernat-
ant urine and in the sediment
when the supernatant urine
failed to yield hemin crystals.
A curve of albuminuria has
been constructed on the chart,
and by it may be seen that
hemoglobinuria ran a course
that varied with the albumin-
uria. The smallest quantity
of albumin with which a pos-
itive test for hemoglobin in
the supernatant urine was as-

sociated was 14 per cent.i;
the sediment yielded hemin
crystals with albumin 6 per
cent. It was found that at
times in a clear straw-colored
urine there was a small red-
dish-brown sediment which
yielded abundant hemin crys-
tals, practically all the hemo-
globin being in the sediment.
This is in striking contrast to
cases reported later in which
the urine contained no sedi-
ment but, nevertheless,
yielded hemin crystals, Re-
peated microscopic examina-
tions were like former ones
reported. No red blood cor-

puscles were found.
Quinin.—The treatment is

recorded on the chart. Two
intramuscular injections were
given daily, each 10 grains,
for 6 days; the bimuriate and
urea was alternated with the
bihydrochlorid. The former
produced some irritation; the
latter practically none.

Case 11.—April 19, 1906,
No. 12,271, American, aged
27, residence Panama; on the
Isthmus of Panama 8 months.
Admitted 1 p. m.

Past History.—The patient
has lived for 5 years in tropi-

pa
 

OS

!

-

COS

g
vi
en

W
p
o

b
o
c

H

- 1

•a

(T5

r-h

ri
o

O

5*
a
M

g

ta
w
p
5°
o
c
o
o
o
o

tu
çr
CD
c
•ö
ro

o
CD
P

O
o

o

5'
&
tr>
M

Downloaded From: http://jama.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/24/2015



cal countries. He has had many mild attacks of malarial fever,
but has never had blackwater before. He had been sleeping in
a house with eleven other men, seven of whom have had ma-
larial fever, but none blackwater.

Present Illness.—The patient had been feeling bad for two
weeks, he became worse on April 17 and 18, and on the morn-
ing of April 19 he had a chill about 9 a. m. This was fol-

Chart 7.—Showing conditions in Case 12 ; + Hbu.
= hemoglobinuria ;

—

Hbu. = no hemoglobinuria.

lowed by fever, headache, sweating and vomiting.
During the morning he noticed that his urine was
very dark. Bowels constipated. He had taken
quinin, 18 grains daily, for 2 days before black-
water appeared.

Physical Examination.—Large, well-nourished
man, looks ill; sciera? lemon yellow, skin of body
ieteroid. Conjunctiva?, tongue and gums pale.
Heart and lungs clear. Spleen reaches 5 cm. be-
low costal margin in mammillary line.

Blood: Stained smear negative for malarial
plasmodia. Negative, also, April 20.

Urine: Specimen voided at 4:30 p. m.; hemo-
globinuria, albumin 50 per cent.

Course of Illness.—Patient appeared very ill on
April 19 and 20, during the hemoglobinuric period;
jaundice deepened, vomiting was frequent and
anemia rapid. Jaundice began to clear on April
21 and disappeared rapidly. Hemoglobinuric
fever ranged between 100.8 and 102.4. On April
22, a quotidian remittent fever began and contin-
ued regularly and obstinately for 18 days. It
was not influenced by quinin, the Gruber-Widal
test was negative for typhoid on May 6, and the
fever was not accompanied by discomfort on the
part of the patient—no chills, sweats, headache or

vomiting, and there was but slight decrease in
hemoglobin during this part of the illness. This
is the most marked instance of posthemoglobin-
uric fever. The case was a very severe one,
accompanied by profound and rapid anemia. The character of
the hemoglobinuric fever was estivo-autumnal, irregularly re-
mittent. Recovery good.

Blood: Hemoglobin, April 20, 42 per cent.; April 21, 28 per

cent. ; April 22, 22 per cent. ; April 24, 24 per cent. ; April 28,
24 per cent.; May 2, 19 per cent.; May 5, hemoglobin 17 per
cent.; R. B. C. 900,000; color index, .94; fresh specimen,slight irregularity in size and shape of red corpuscles, no
marked poikilocytosis, color good; stained smear, negative for
plasmodia, no nucleated red corpuscles, some polychromato-phyllic degeneration. May 9, hemoglobin 25 per cent. May 11,

hemoglobin 31 per cent.; R. B. C., 1,512,000; color
index, 1.02. May 22, hemoglobin, 60 per cent.;
R. B. C, 3,000,000; color index, 1.

Urine: Hemoglobinuria was present on admis-
sion, April 19, and persisted until 10 p. m., April
20. Separate specimens were examined and an al-
bumin curve has been constructed on the chart,
and the positive and negative tests for hemoglobin
noted. Hemoglobin persisted in the sediment
after the supernatant urine failed to yield hemin
crystals. The smallest quantity of albumin with
which a positive test for hemoglobin in the super-
natant urine was associated was 23 per cent.;
the sediment yielded hemin crystals with albu-
min, 12 per cent. Microscopic examinations were
made from time to time. No red corpuscles were

observed; the findings were similar otherwise,
also, to previous reports.

Quinin.—The treatment is charted. Intramus-
cular injections were given for 7 days. Slight ir-
ritation was caused by the bimuriate with urea;
less with the bihydrochlorid. No great discom-
fort resulted from either preparation.

Case 12.—April 23, 1906, No. 12,383, American,
aged 29, residence Empire; on the Isthmus of Pan-
ama, 191/2 months. Admitted 12 noon.

Past History.—Patient has lived in Cuba 9
months and in the Philippine Islands 5 years. In
both places and also in Florida he had malarial
fever. During his first year on the Isthmus he

/1- irai
«teil

Admitted O^ui
it m m.., . 4=

Chart 8.—Showing conditions in Case 13; -f- Hbu. = hemoglobinuria;
= no hemoglobinuria.

 Hbu.

had no malaria but he has since had numerous light attacks,
no severe ones. He never before had blackwater. He lives in a
house with two other men, one of whom has had malarial
fever but not blackwater. Alcoholic history moderate.
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Present Illness.—Onset April 21, with fever and headache.
About 8 a. m. on April 22, the patient had a chill, fever,
sweat, headache, vomiting. No backache. About 7 p. m. on

same day another similar paroxysm occurred, and another at
6:30 a. m. on April 23. At about 2 p. m. on April 22, the
patient noticed that his urine was dark, "about the color of
claret wine," and it has continued so since then. Bowels have
been loose. For 3 or 4 months he has taken 9
grains of quinin a day, three times a week. He
had taken none, however, for- 8 days before pres-
ent illness. On April 21, he took 12 grains; on

April 22, 27 grains; on morning of April 23, 9
grains.

Physical Examination.—Large, well-nourished
man; conjunctiva? pale. Sciera? lemon yellow,
tongue coated. Heart and lungs clear. Spleen 5
cm. below costal margin In mammillary line.
Skin of body slightly icteroid.

Blood: Stained smear negative for plasmodia.
Urine: 2:30 p. m. Hemoglobinuria, albumin 25

.

per cent.
Course of Illness.—The patient at no time ap-

peared very ill, and after the day of admission he
felt quite comfortable. Fever was estivo-autum-
nal, irregularly intermittent in character. There
was no posthemoglobinuric fever. Icterus was
deeper on the second day, cleared somewhat on
the third, but deepened again after the recurrence
of hemoglobinuria, then disappeared rapidly.
There was no vomiting while in the hospital;
slight headache on April 25. Recovery good.

Urine: Hemoglobinuria disappeared on the
morning after admission, and recurred with
marked albuminuria on the next day, when it
was associated with only a mild rise of tempera-
ture, maximum 99.5. The urinary output was
fairly large. An albumin curve has been con-
structed and positive and negative tests for

hemoglobin indicated as in the previous charts. In this case,
the test for hemoglobin was positive when there was no
sediment; the smallest quantity of albumin with which
a positive test was associated was 15 per cent. Repeated mi-
croscopic examinations were as in previous cases; no red
corpuscles were observed.

Blood: Hemoglobin, May 24, a. m., 67 per cent.; May-25, 52
per cent. ; May 26, 43 per cent. ; May 28, 38 per cent.

Quinin.—Treatment is charted. The intramuscular injection
of quinin bihydrochlorid caused slight irritation; none was
caused by quinin bimuriate with urea.

Case 13.—April 27, 1906, No. 12,506, American, aged 22,
residence Cornet; on Isthmus 27 months. Admitted 5 p. m.

Admitted "'-"-y a>, If
« ._,.r, , ,,, , ,k
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Chart 9.—Showing conditions in Case 14.—Blood neg. = no

plasmodia ; + Hbu. 5= hemoglobinuria ;
—

Hbu. = no hemoglobin-uria ; + Blw. = blackwater ;
—

BIw. = no blackwater.

Past History.—Patient had lived 3 years in Mexico. He has
had three well-marked attacks of malarial fever and many mild
attacks. No previous blackwater. He lives in the same house
with eight other men, some of whom have had malarial fever,
none blackwater.

Present Illness.—Onset April 26, about 1 p. m. Patient had
felt perfectly well before, except that for about one week he
has felt weak after voiding urine, but had had no pain. About
1 p. m. on April 26, he felt cold and afterward warm. A
profuse sweat followed. He had, also, slight headache, severe
backache and vomited freely. No definite chill. He noticed
that his urine was dark at the onset of the paroxysm, about 1
p. m., and that it was still dark early on the morning of the
next day, April 27. He voided last at 6 a. m. on April 27.
The patient had taken no quinin before dark urine was noticed,
and he took none until the night of April 26, at which time
he had one dose of 20 grains. No more was taken before he
entered the hospital.

Physical Examination.—Large, well nourished young man;
sciera? slightly jaundiced, mucous membranes fairly good color,
tongue coated. Heart and lungs clear. Spleen reaches 5 cm.
below costal margin in mammillary line. Dulness above the
pubis reaches about 3 cm., tympany in the iliac fossa?.

Blood: Stained smears negative for plasmodia.
Course of Illness.—Hemoglobinuria was suspected from the

history, and intramuscular injections of quinin ordered. There
was retention of urine until 1 p. m. on April 28, when 150 c.c.
was voided. This urine was cloudy, yellow, and contained 5 per
cent, of albumin. At 6 p. m. the patient voided 1,350 c.c. of
dark brownish-red urine which contained 9 per cent, of albu-
min. Neither specimen gave a positive reaction for hemoglo-bin. Except for some pain from the retention the patient
felt well, and, with the exception of slight headache with sub-
séquent mild elevations of temperature, he was not uncomfort-
able, ?ior did he look ill during the course of his illness. The
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mild elevations of temperature ocurred May 1, 4, 6 and were

accompanied by paroxysms of hemoglobinuria and albuminuria.
They were of short duration and can not be said to be charac-
teristic of either variety of malaria. The maximum temper-
ature was 100.8. No chills occurred. Recovery was good.

Blood: April 27, stained smear negative for plasmodia;
April 28, hemoglobin, 75 per cent.; May 1, stained smear nega-
tive for plasmodia; May 2, hemoglobin, 60 per cent, (not con-
firmed and doubtless erroneous) ; May 5, hemoglobin, 60 per
cent, (confirmed); R. B. C, 2,900,000, color index, 1.04; May
7, hemoglobin, 55 per cent. ; May 8, hemoglobin, 54 per cent. ;
R. B. C, 2,872,000, color index .94; May 11, hemoglobin, 54
per cent.; R. B. C, 2,900,000, color index, .93+.

Urine: An albumin curve has been constructed, and positive
and negative tests for hemoglobin indicated. Separate speci-
mens were examined. No red blood corpuscles were observed,
and the urine was similar otherwise to other hemoglobinuric
urines reported. On May 1, urination was painful and in the
urine were found twelve small black particles. Under the
microscope these were seen to be bullet-shaped; they were black
in mass, brown when crushed, rather friable; they did not
yield hemin crystals. Darling found that they did not dis-
solve in nitric acid, but were changed to a green color by the
reagent. The particles were about 1 mm. long by .5 mm. broad.
Their nature was not determined. They were responsible prob-
ably, for the painful micturition.

In this case, on May 4, I had the only opportunity offered
me of examining a hemoglobinuric urine early in the paroxysm.
The specimen voided at 11:30 a. m. was pale red in color, con-
tained no sediment, albumin was 11 per cent., and hemin crys-
tals were readily obtained. The next specimen voided at 2:40
p. m. was the color of dark port, contained a heavy, brownish-
red sediment, and albumin was 46 per cent.

Quinin.— (See chart.) The intramuscular injections of qui-
nin bihydrochlorid caused less irritation than the bimuriate
with urea;; neither caused much discomfort. The following
points are worthy of note : ( 1 ) It seems very probable that
the patient had had hemoglobinuria on the day before admis-
sion, before any quinin had been received. (2) Though quinin
was administered continuously, the hemoglobinuric and al-
buminurie paroxysms occurred only when there was a synchro-
nous elevation of temperature, and they ran parallel to the
febrile paroxysms. (3) It seems certain that the quantity of
quinin was not large enough to destroy the etiologic agent of
hemoglobinuria, and thus to prevent repeated recurrence. (4)
It is interesting that the first portion, 150 c.c. of the retained
urine contained only 5 per cent, albumin and was lighter in
color than the second portion, 1,350 c.c, voided 5 hours later.
It seems probable that during this time, a small quantity of
highly albuminous urine, possibly containing hemoglobin, was

discharged into the already distended bladder. The hemoglo-
bin could have been so diluted by the urine previously in the
bladder that the sodium ehlorid and glacial acetic acid test
failed to detect it.

Case 14.—May 2, 1906, No. 12,653, American, aged 25, resi-
dence Empire; on Isthmus of Panama 6 months. Admitted
2:30 p. m.

Past History.—Malarial fever three times, no blackwater.
Patient lives in barracks with about thirty other men; he
knows of three who have had malarial fever, none of whom
have had blackwater. One who lives in the next house has
had blackwater (Case 12). The patient lived two years in the
Philippine Islands, returned to the United States and lived five
years in Kansas before coming to the Isthmus of Panama.

Present Illness.—Onset April 30, with chill, fever, sweat,
headache, backache, vomiting. Similar paroxysm occurred May
1, when his urine was dark but nothing like blackwater. Bow-
els regular. The patient has taken some quinin, but does not
know exact quantity.

Physical Examination.—Large, well-nourished, strong-looking
young man. Sciera? clear, mucous membranes good color,
tongue thickly coated. Heart and lungs clear. Spleen just
palpable below costal margin. Marked urticarial rash over
face, body and limbs.

Blood: Stained smears negative for plasmodia.
Course of Illness.—Urine was clear on afternoon of admis-

sion and on morning of May 3, when, the temperature was nor-

mal and patient in good condition. The rash had almost disap-
peared. At 6 p. m. a severe chill occurred and temperature rose
to 104.5 at 7:30 p. m. The paroxysm was accompanied by
vomiting, headache and backache, and the conjunctiva? were
much injected. On May 3, the sciera? and the skin of the body
were jaundiced. The temperature reached normal by 8 p. m.,
the curve of the paroxysm was estivo-autumnal in character.
There was no posthemoglobinuric fever. Jaundice cleared
rapidly. There was a slight elevation of temperature on May
6. The patient felt quite comfortable after the first paroxysm,
and made a good recovery.

Urine: The urine voided at 6:20 p. m. on May 3, 20 min-
utes after the initial chill, was the color of port with a heavy
brown sediment, albumin 50 per cent. Many hemin crystals
were obtained from the supernatant urine. The microscopic
examination presented the usual picture, no red corpuscles
were found ; other examinations were similar. It appeared that
the hemoglobin liberated in the blood during the paroxysm con-
tinued to be excreted through May 4 and 5. Hemoglobinuria
was absent on the morning of May 6, but was found one time
afterward corresponding to the slight elevation of temperature
that afternoon. Hemoglobin persisted in the sediment after
the supernatant urine failed to give the reaction. The min-
imum quality of albumin with which a positive test for hemo-
globin in the supernatant urine was associated was 32 per
cent.; the sediment yielded hemin crystals with 28 per cent,
albumin. In the albumin curve the spaces represent 10 per
cent, instead of 5 per cent., as in former curves.

Blood: May 2, stained smear negative for malarial plas-
modia; May 3, 7:30 p. m., smear negative for malarial plas-
modia; hemoglobin, 95 per cent.; May 4, 10 a. m., smear nega-
tive for malarial plasmodia; hemoglobin, 95 per cent., R. B. C,
4,200,000, color index, 1.13+; May 5, a. m., hemoglobin, 86 per
cent., R. B. C, 3,900,000, color index, 1.10; May 7, a. m.,
hemoglobin, 76 per cent.; May 9, a. m., hemoglobin, 65 per
cent, R. B. C, 3,550,000, color index, .915. The fact that hemo-
globin estimations were the same on the night of May 3 and
morning of May 4, can be explained by the vomiting, which
probably caused a concentration of blood that counterbalanced
the hemoglobin excreted during the night.

Quinin.— (See chart.) The intramuscular injections of
quinin bihydrochlorid caused less irritation than those of the
bimuriate and urea; neither caused great discomfort.

(To be continued.)

VALUE OF SMALL QUANTITIES OF HUMAN
MILK IN THE TREATMENT OF INFANTILE

ATROPHY AND THE INFECTIONS
OF INFANTS.

FRANCIS P. DENNY, M. D.
Assistant in Clinical Medicine, Harvard Medical School; Visiting

Physician to the Massachusetts Infant Asylum.
BROOKLINE, MASS.

Recent additions to our knowledge of the differences
between human and cows' milk as a food for infants
seem to show that the superiority of mothers' milk de-
pends in part on the action of substances which are of
the nature of ferments. As ferments are bodies "which
are themselves unaffected by the changes which they
produce" and which "can work on indefinitely, pro-
vided the products of their action do not accumulate too
much,"1 it follows that the benefits of human milk, in
so far as they are dependent on the action of ferments,
will not be proportional to the amount that is given, but
effects may be expected from relatively small amounts.

It is the purpose of this paper:
1. To discuss recent investigations in regard to human

milk, and to show that artificial feeding fails in just
those conditions in which the action of ferments is

Read In the Section on Diseases of Children of the American
Medical Association, at the Fifty-seventh Annual Session, June, 1906.

1. Schaefer: Text-book of Physiology, 1898, vol. [ill], p. 317.
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